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[57] - ABSTRACT 

This invention provides a thin, light assembly for a 
LCD, light guide and circuitry by using an internal 
frame with a central opening, above which is mounted 
a LCD and below which is mounted a light guide for 
directing light through the opening into the display. To 
one side of the light guide is mounted a light bulb for 
introducing light into the light guide. The internal 
frame also supports mounting of circuitry adjacent and 
coupled to the LCD. 

11 Claims, 2 Drawing Sheets 
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FIGURE 1 
(Prior Art) 
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circuitry board 19 can be mounted at the edge of the 
INTERNAL FRAME FOR A LIQUID CRYSTAL LCD 10. This edge position requires that the circuitry 
DISPLAY NOT EXTENDING TO THE UPPER 18 and circuitry board 19 be contained within the 
SURFACE THEREOF, LIGHT GUIDE AND "wrap-around" metal frame 16, which further increases 

CIRCUITRY ASSEMBLY 5 its size and weight 

BACKGROUND OF THE INVENTION SUMMARY OF THE INVENTION 

This invention relates to a mechanical assembly for This invention provides a LCD, light guide and cir- 

mounting a Liquid Crystal Display (LCD), light guide cuitry assembly with an interna] frame. An assembly 

and electronic circuitry on an interna] frame. This as- 10 according to this invention provides a thin, light assem- 

sembly provides a single package of low thickness and bly with direct connection of the LCD and its associ- 

low weight, while retaining high strength, stiffness and a ted circuitry. An assembly according to this invention 

support. has an internal frame with a central opening above 

FIG. 1 shows a cross section view of a conventional which is mounted a display and below which is 

assembly of a LCD, light guide and circuitry. A LCD 15 mounted a light guide for directing light through the 

10 commonly has two sheets of glass separated by a opening into the display. To one side of the light guide 
sealed-in, liquid crystal material. The application of is mounted a light bulb for introducing light into the 

electrical voltages to this material changes its optical light guide, and to one side of the frame is mounted 

characteristics. By providing a large number of electri- circuitry coupled to the display, 

cally conductive traces on the glass to control individ- 20 _ Compared to the conventional assembly of FIG 1, 

ual segments of this material, a display panel can be eliminating the "wrap-around" metal frame 16 reduces 

formed for the display of text and graphics. ^ thickness and weight of an assembly in accordance 

While a LCD 10 can rely solely on ambient light with this invention. Details of an internal frame and 

falling upon it to be reflected to the viewer, additional a^^y m accordance with m invention are pro- 

v,ewmg A«^y^ Jf. ^"^^j™ ?. ^i*- 25 vided in the following drawings, specification, and 
light" usually situated behind the LCD 10 and directing claims 
light through the LCD 10 to the viewer. A common 

form of backlight shown in FIG. 1 has a Cold Cathode BRIEF DESCRIPTION OF THE DRAWINGS 
Fluorescent (CCF) light bulb 12 mounted to one side of *™ , ^ 1 

the LCD 10, whose light is brought underneath and 30 ™ ' lv 

directed upward through the LCD 10 by a plastic light ° f a ' b * ht *»* Md wt e 

guide 14 that conducts the light sideways and evenly ™' ?. CTOS f sectl0n "™ of """J*' for 

diffuses the light upwards. Light guide 14 can be made ? LCD * h / ht *»*™f c * cu *7 **** ™ mtemal frame 
of acrylic, polycarbonate or polystyrene with appropri- m accordance with this invention, 
ate grooves, scoring, or dispersed material to diffuse 35 ^ 3 shows a perspective view of an assembly in 
light upward into the LCD 10. accordance with this invention with the LCD and cir- 

It should be noted that a LCD 10 and light guide 14 cuitrv elements removed to show details of internal 
cannot be directly mounted to each other, since the frame 20. 

LCD glass and light guide acrylic have widely different DETAILED DESCRIPTION 

coefficients of expansion with variation in temperature. 40 

A directly adhered LCD 10 and light guide 14 would RG. 2 shows a cross section view of an assembly for 
buckle or flex with temperature changes, or would a LCD, light guide and circuitry using an internal frame 
result in damage to the softer light guide material as the m accordance with this invention. An internal frame 20 
LCD glass resisted expansion. Conventional assemblies, is used* above which is mounted the LCD 10, and below 
such as FIG. 1, use a "wrap-around*' metal frame 16 45 which is mounted a light guide 14. To one side of LCD 
that encloses a LCD 10 against a light guide 14, sepa- 10 k circuitry 18 on a circuitry board 19. Circuitry 18 is 
rated by spacers 15. This conventional assembly allows directly coupled to LCD 10 by an interconnect 17. The 
the individual expansion and contraction of the LCD LCD 10 and circuitry board 19 can be mounted to 
glass and plastic light guide. These conventional assem- internal frame 20 by gaskets 22. Light guide 14 can be 
blies are quite thick, and heavy as the metal frame 16 50 loosely held to internal frame 20 by folded-under sheet 
adds a layer of metal both above and below, and has metal tabs 34. 

metal frame 16 surrounding the entire circumference of FIG. 3 shows a perspective view of an assembly in 
the assembly. It is desired to reduce the thickness and accordance with this invention with the LCD and cir- 
weight of these assemblies since they are frequently cuitry elements removed to show details of internal 
used in portable equipment. 55 frame 20. Internal frame 20 is substantially rectangular, 

There is electronic circuitry 18 associated with driv- thin and flat, typically less than 1.0 mm thick, having a 
ing and controlling the LCD 10, and it is desirable to rectangular, central opening 30 roughly centered in and 
position this circuitry close to the LCD 10 where the nearly as large as the frame 20, leaving the frame 20 as 
large number of electrically conductive traces from a rim around the central opening 30. The frame 20 can 
LCD 10 are easily accessible. In conventional assem- 60 be constructed from cold roll steel, stainless steel, or 
blies as shown in FIG. 1, this circuitry 18 is mounted on other ferrous metal having a coefficient of expansion 
a circuitry board 19 below the light guide 14. This re- similar to that of the LCD glass, 
quires a large number of interconnections around the Internal frame 20 has a central, rectangular opening 
edge of the light guide 14 up to the LCD 10 by means 30. A light guide 14 is mounted below the opening 30. 
of a flexible interconnect, multiconductor flat cable, or 65 One method of loosely holding the light guide 14 below 
"flex-circuit" not shown in FIG. 1. This additional the opening 30 is to cradle the light guide 14 in folded- 
interconnect adds to the complexity, thickness, and cost down tabs 34 extending down from internal frame 20. 
of the assembly. Alternatively, the circuitry 18 and Light guide 14 is positioned below the opening 30 so 
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that light from light guide 14 will travel up through frame 16 of FIG. 1. When a pen or stylus sensing sheet 

opening 30 to reach the LCD 10 to be mounted on or plate is used, it can be applied in direct contact with 

frame 20 above the opening 30. Upward-directed tabs the upper face of the LCD 10 since there is no metal 

40 can be formed on frame 20 to assist in positioning frame 16 to limit the placement f the sheet 

LCD 10 onto frame 20. 5 Other embodiments and variations of the invention 

To one side of frame 20 can be formed or attached a will be apparent to one skilled in the art from a consid- 

light bulb holder 32. The light bulb holder holder 32 eration of the specification drawings, and claims. It is 

holds a light bulb 12 positioned at the side of light guide intended that the scope of the invention be limits only 

14 for introducing light into light guide 14. by the scope of the following claims. 

To another side of the internal frame 20 are mounting 10 We claim: 

areas 38 provided as an extension to one side of frame 20 1. A liquid crystal display, tight guide and circuitry 

so that circuitry 18 associated with LCD 10 can be assembly comprising: 

mounted adjacent and coupled to LCD 10. These an internal frame with a central opening above which 
mounting areas 38 can be flat planar areas for directly is mounted, a display and below which is loosely 
mounting components, or can be cut-out areas into 15 mounted a light guide for directing light through 
which a circuitry board 19 can be positioned. The cir- said opening into said display; 
cuitry 18 can be mounted on a circuitry board 19 affixed said display having a top side and a bottom side, said 
to a mounting area 38 by a gasket 22. Circuitry 18 can be display mounted to said internal frame with mount- 
directly coupled to LCD 10 by an interconnect 17. ing means located between said display bottom side 
Referring again to FIG. 2, the LCD 10 is of substan- 20 and said internal frame, with no portion of said 
tially rectangular and flat proportions, typically less internal frame extending onto said display top side; 
than 2.0 mm thick, having an active display region of a a light bulb mounted to one side of said light guide, 
size smaller than the central opening 30 in internal and positioned for introducing light into said light 
frame 20. Light traveling upward from light guide 14 guide; and 

passes through central opening 30 in internal frame 20 25 circuitry mounted to one side of said frame and cou- 

to enter the back side of LCD 10. Light selectivity pled to said display. 

travels through LCD 10 and exits the top surface of 2. An assembly as in claim 1 wherein said frame is 

LCD 10 to travel to the viewer. LCD 10 can be affixed composed of ferrous metal having a coefficient of ther- 

to internal frame 20 by adhesive backed gaskets 22 of mal expansion similar to glass, 

neoprene or mylar film. Since the coefficients of ther- 30 3. An assembly as in claim 1 wherein said mounting 

mal expansion of glass and steel are similar, the LCD means located between said display bottom side and 

and internal frame can be fixably joined without causing said internal frame is an adhesive gasket, 

undue stress with changes in temperature. 4. An assembly as in claim 1 wherein said mounting of 

The light guide 14 is substantially flat and rectangu- said light guide to said frame is by a loose restraining 

lar, typically 2 to 4 mm thick, and somewhat larger than 35 system which allows expansion of said light guide sepa- 

central opening 30 in internal frame 20. Because it ex- rate of said frame. 

pands more than internal frame 20 steel or LCD 10 5. An assembly as in claim 4 wherein said loose re- 
glass, it is preferred to loosely retain the light guide 14 straining system is tabs on said frame projecting down- 
against internal frame 20, for example by suspending the ward along the sides of said light guide and then bent 
light guide 14 within fold-over tabs 34 or by guides or 40 inward toward said central opening along a bottom 
brackets loosely holding the light guide 14 within the surface of said light guide. 

space beneath the central opening 30. In this way, light 6. A liquid crystal display, light guide and circuitry 

guide 14 can expand and contract by slight movement assembly comprising: 

within its tabs or guides. a substantially rectangular, thin and flat internal 
The light bulb 12 for introducing light into the light 45 frame, having a rectangular central opening sub- 
guide 14 can be a conventional CCF light. In the pre- stantially centered in and nearly as large as said 
ferred embodiment shown in FIG. 3, the light bulb is frame but said opening remaining surrounded by a 
mounted within a light bulb holder 32 attached to one rim of said frame; 

side of internal frame 20. When both the light bulb said display having substantially rectangular and flat 

holder 32 and light guide 14 are mounted to internal 50 proportions and having an active display region of 

frame 20, they are aligned to transfer light from the a size smaller than said opening, said display having 

light bulb 12 into the light guide 14. a top side for viewing and a bottom side for receiv- 

The circuitry 18 associated with the LCD 10, usually ing light, said display mounted on top of said frame 

consists of integrated circuit components, a circuitry by a mounting means located between said display 

board 19 of fiberglass or glass epoxy, and an intercon- 55 bottom side and said frame, with no portion of said 

nect 17 of copper traces on polyimid. Preferably, as frame extending onto said display top surface, such 

shown in FIG. 2, the interconnect 17 can directly con- that said opening aligns around said active display 

nect from LCD 10 to circuitry 18. Typically, the com- region on the bottom side of said display; 

ponents of circuitry 18 are mounted to circuitry board said light guide having a substantially flat and rectan- 

19 via surface mount or tape-automated bonding meth- 60 gular area larger than said opening, said light guide 

ods. A simple and lightweight adhesive gasket 22 can be loosely mounted below said opening for directing 

used to mount the circuit board to the internal frame 20 light upward through said opening to reach said 

or LCD 10. Because the LCD 10 glass and internal bottom side of said display; 

frame 20 steel will expand similarly, very little stress is a light bulb mounted to one side of said light guide, 

placed on the interconnect 17 and gasket 22 during 65 and positioned for introducing light into said light 

expansion or contraction with temperature. guide; and 

It should be noted that an advantage of this assembly circuitry mounted on a circuitry board mounted to 

is that the elimination of the "wrap-around" metal said frame to the side of said opening and coupled 
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to said display for attaching said circuitry to said 
display. 

7. An assembly as in claim 6 wherein said frame is 
composed of ferrous metal having a coefficient of ther- 5 
mal expansion similar to glass. 

8. An assembly as in claim 6 wherein said mounting 
means located between said display bottom side and 
said frame is an adhesive gasket. 10 

9. An assembly as in claim 6 wherein said mounting of 
said light guide to said frame is by a loose restraining 
system which allows expansion of said light guide sepa- 
rate of said frame. ^ 

10. An assembly as in claim 9 wherein said loose 
restraining system is tabs on said frame projecting 
downward along the sides of said light guide and then 
bent inward toward said central opening along a bottom 
surface of said light guide. 20 

11. A liquid crystal display, light guide and circuitry 
assembly comprising: 



318 

6 

a internal frame composed of ferrous metal formed in 
a substantially flat, rectangular sheet having a 
large, substantially rectangular, central opening; 

said liquid crystal display having external surfaces 
composed of glass, said display having a top side 
and a bottom side and being mounted to a top sur- 
face of said frame by an adhesive gasket located 
between said display bottom side and said top sur- 
face of said frame, with no portion of said internal 
frame extending onto said display top side, and said 
display mounted to position an active viewing area 
of said display over said opening in said frame; 

said light guide composed of light diffusing material, 
and having a substantially flat top surface larger 
than said opening in said frame, said light guide 
loosely held in place below said frame to position 
said flat top surface against said opening in said 
frame, said light guide held in position by restrain- 
ing tabs on said frame reaching downward and 
around outer edges of said light guide; and 

circuitry coupled to said display and mounted on said 
frame adjacent to said display. 

***** 
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